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HIGHLIGHTS

Statewide testing programs, such as Utah's, provide an
unusually rich source of performance data. The purpose of this
paper is to build on the work of Klitgaard (1974) and identify
educational objectives anc; corresponding measures by which
educators can more fully describe the performance of their
school system, utilizing statewide testing data. Certainly there
are many educational goals that do not lend themselves to
measures using standardized achievement tests, but all

evaluation systems are limited by numerous factors. The task is

not to find a single perfect evaluation measure, but rather to
garner as much good and relevant information as possible out of

existing and available achievement data.

The performance measures described below, which use
data from the 1990 and 1991 school years, provide preliminary
evidence that Utah's schools are improving over time. This

emphasis on trend analysis is one of two fundamental thrusts of

the paper. The second major point is that accurate and useful
performance assessment requires multiple indicators, since the

purposes and objectives of schools are many and varied. If

educators and the media rely on only a few measures, they may

miss important additional indicators of performance. Findings
include the following highlights:

* While educators are rightfully concerned about changes in the
average (or general) level of achievement, they should
also be concerned about the distribution of those scores
within the population. Thus, this paper argues that the
implementation of standardized achievement testing is not
inherently bad, as Shepard would have us believe, but
rather that few states have taken the initiative to contradict
the potentially negative consequences of such evaluation
policies. The utilization of the nine educational
performance indicators discussed in this paper provides a
framework for mitigating these consequences.

7



EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

* The goals and purposes of education are many; where some
educators may be primarily concerned with equalizing
educational performance relative to the student's socio-
economic background, the goals of other educators may
be directed toward increasing average scores amongst all
students.

If increases in the average level of achiL-ement were
achieved by improving the scores of some students (or
schools) at the expense of achievement levels for others,
then some might argue that such progress is unfair.

* The average raw achievement score for all of Utah's schools
increased slightly, but significantly (statistically), from
229.8 in 1990 to 232 in 1991.

* A more detailed examination of the changes in achievement
scores reveals that the 5th grade scores account for most
of the increase. The achievement level of Utah's 8th and
11th grade schools did not change significantly.

* In 1990, 21.1% of the schools scored below the 40th percentile
rank (aggregated median scores on the Stanford 8
Achievement Test). In 1991, that figure dropped by 3.1%
to include just 18.0% of Utah's schools. Moreover, the
percentage of schools scoring above the 60th percentile
rank increased by 2.2%, from 26.1% in 1990 to 28.3% in
1991.

* The number of schools scoring below expected levels
(controlling for socio-economic factors) decreased in 1991
to 23.4%, from 23.7% in 1990. The number of schools
scoring above expected levels (controlling for socio-
economic factors) increased by 1% in 1991, up from
29.0% in 1990.

* Of all the schools identified as underachieving in. 1990
(achievement levels were below levels expected given the
socio-economic characteristics of the school), only 51.4%
were underachieving in 1991. In fact, 9.5% of the
underachieving tools identified in 1990 were identified
as overachievers in 1991.

* The average incidence of low income families per school within
Utah was 21.4% in 1991. For the same year, the average

8
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achievement level for the 170 schools with the highest
incidence of low income families was 40.3 (percentile
rank). The average achievement level for the 170 schools
with the lowest incidence of low income families was 58.3
(percentile rank).

* Examining the achievement data while controlling for the
influence of socio-economic variables suggests that the
11th grades made the most progress in equalizing
achievement levels. There was almost no change for this
variable among 5th grade schools. Among 8th grade
schools, there was a notable statistical decline, suggesting
that achievement disparities were exacerbated between
the wealthy and poor schools.

* With regard to Utah's exceptionally under and over-achieving
schools, there was relatively little change in performance
amongst the 5th and 8th grades. At the 11th grade level,
however, there was a noteworthy decline in overachieving
schools (a fact consistent with the note above indicating
increases in the equalization score for 11th grade
schools).

* If an educational goal in Utah is the support of its very best
schools, there is little evidence in these data to suggest
much achievement or progress. Rather the data show an
increasingly negatively skewed distribution, suggesting
that improvement efforts are directed more towards
schools at the middle of the distribution than at the tails.
The exception to this observation is the 11th grade, where
there may be greater emphasis on promoting high
achievement over equalization efforts.

* There was a strong negative correlation between the increase
in the average level of achievement for schools and the
number of students taking the test, leading to a suspicion
that some students may be systematically culled from the
student pool. In general, there was a decrease in the
numbers of students participating in Utah's statewide
assessment program by about 9 students per school. If
there is a sampling bias associated with these
circumstances and it continues over the years, then one
must reconsider the validity of Utah's SAT results.

9
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* A summary of aggregated district level performance indicators
reveals some noteworthy changes. The important
comparison for these findings is not between districts but
rather individual district performance over time. Three
indicators of performance were calculated: the general
(average) level of performance, the distribution of scores
within a district (standard deviation), and change of scores
for each district's exceptional) schools (skewness
statistic). Each of these indicators of performance identify
potentially different performance policies. The results of
the analysis suggest that where some districts
emphasized increasing average levels of achievement,
this happened at the expense of equalizing scores within
the district. In other cases, where there was little
improvement in a district's average level of performance
there was evidence of considerable equalization of scores
within the district. In yet other cases, the changes of
scores within a district had a significant impact on its
exceptional schools.

In general these findings suggest that etforts to improve the

achievement of Utah's schools did not affect any single

educational goal but rather had implications for several

educational goals. Certainly educators should be and are
concerned about the average level of achievement within their
school, district or state, but such concerns should not be at the

expense of concerns about how those scores are distributed or
how the very exceptional schools fare. The use of the multiple

indicators of performance, both with districts and with schools,

provides a descriptive network by which to make more accurate

judgments about the progress of schooling in Utah. The use of

trend analysis appears to be particularly useful towards this end.

1 Exceptional schools refer to those very high and low achieving

schools. These are atypical schools that are performing in some
exceptional way, although the reasons are not implied in the label.

.1 0
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INTRODUCTION
In 1990, the Utah State Legislature passed legislation

mandating its Statewide Testing Program (House Bills 321 and
158). This program utilizes the Stanford 8 Achievement Test for

data collection on all of Utah's 5th, 8th and 11th grade students,

data which have then used as a means of assessing school
performance in the state. While Utah's State Education Office

distributes several reports of these data to various audiences,
this paper analyzes the data in relation to nine specific
educational objectives. Since understanding this framework is
essential to understanding the paper these objectives or

education concerns are listed below (they will be discussed
again later in the paper):

1) The General Level of Achievement: An indicator of the
average achievement level within a school, district or
state. In most cases, increases in this average, or
median, score can be interpreted as consistent with the
goals of many educational planners.

2) The Distribution of Achievement Scores: An indicator of
the degree to which the scores are spread around the
average score. Educators primarily concerned about
equallzing scores within a district may put considerable
stock in this measure. A widening spread of scores over
time may raise questions about how resources are being
distributed among schools to promote educational
achievement.

3) The Effect with Exceptional Schools: Some educators are
fundamentally concerned with the goal of either improving
the least able schools or maintaining the most able
schools. The skewness statistic provides some evidence
about the performance of these exceptional schools
relative to the whole group.

4) The Threshold Measure of Schools Abov_e the 60th
Percentile Rank and Below the 40th Percentile Rank:
This performance indicator provides a relatively simple

ii



2 EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

assessment of the proportion of schools above and below
specified break points.

5) The Threshold Measure Below A Specified Level

Controlling For Socio-Economic Factors: This
performance indicator provides evidence of how many
schools are performing below their expected level,
controlling for socio-economic factors.

6) The Average Level Of Achievement Of Schools Ranked
Into Quartile Ranks By The Incidence Of Students On
Free Lunch: Another indicator of achievement relative to
socio-econornic background.

7) The Average Achievement Re ative To The Socio-
Eggngmk31atua 1QLJjeaghggl: This measure
examines the average level of achievement when socio-
economic factors are controlled for in the performance
indicator. In other words are the schools performing
above or below expected levels of performance, given
their socio-economic status.

8) The Egualizing_Effect Of Qcflopl AchievementRelative To
Their Socio-Economic Status: This performance indicator
examines the spread of scores relative to the socio-
economic status of the districts. In other words, is the
spread of scores greater or less than expected when
considering the socio-economic status of the schools.

9) The Performance Of The Over And Under-Achieving
Schools Relative To Their Socio-Economic Status: This
performance indicator provides evidence of the
performance of those schools identified as either under or
over achieving relative to their socio-economic status.

The report serves two purposes: 1) to emphasize that

education serves many goals to which it should be held
accountable; and 2) to emphasize the significant role of trend
analysis as a fundamental means by which to judge school
performance. Underlying these purposes is a concern that
evaluation policies, such as Utah's Statewide Assessment
Program, are perceived by many educators and most of the

12
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public as "value-free," when in fact such evaluations create
significant incentives that can powerfully influence curricular and

instructional decisions by teachers and administrators.

In other words, one of the arguments underlying this paper is

that accurate assessment of school performance requires
multiple indicators because the concept of performance

embodies numerous purposes (goals or objectives). Educators

and policy makers are rightfully concerned about improving the

general level of achievement among students or schools, but
they are also concerned about the spread of achievement
scores among students and schools. No single measure of
achievement will accurately capture the complexity of school
performance. While multiple performance indicators are more

difficult to interpret they provide a more accurate description of

achievement across many educational concerns (goals and
objectives).

A second point underlying this paper is the argument that
statewide assessment programs like Utah's, provide a great deal

of potentially useful information about school performance.
Where ambiguity exists about the purposes and means by
which schools produce education outcomes, more performance

indicators of achievement are better than less.

The body of the paper, divided into three sections, reports

the findings of the data analyses. Each of these three sections

reports on conceptually distinct indicators of performance: 1)

threshold indicators, 2) uncontrolled indicators, and 3) controlled

indicators of achievement. The paper concludes with a

summary of comparative and trend data among Utah's forty
districts. Before discussing the nine educational objectives that
underlie the measurement and description of the performance

assessment in this paper (two years of Utah Performance data

are used as a case study), current challenges to the validity and

utility of standardized achievement tests are discussed.

13



4 EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

MEASURING SCHOOL PERFORMANCE:
SOME CONCERNS

Numerous factors have contributed to the current rash of

state implemented assessment programs. Perhaps the most

obvious of these is the call to arms put forth by the authors of A

Nation at Risk (1983). In this document, the authors linked the

evidence of declining SAT scores to our declining

competitiveness as a nation. Poor performance in schools was

not simply a matter of individual failure or under-achievement:
was analogized to be the proverbial Achilles tendon undermining

the strength of an empire.

Evidence of declining SAT scores in contrast with significant

increases in per pupil expenditures have led some authors, such

as Brimelow (1986), to argue that we are spending too much on

education. Such accusations raise questions about the social

efficiency of current investments in education. Brimelow, for

example, asked rhetorically, "Why is it that people who complain

about $600 toilet seats for the military become indignant when

someone points out equally flagrant examples of waste in
schools?" (Forbes, p 72). But such concerns were not
exclusively the domain of economists. Former Secretary of
Education William Bennett also accused the educational system

of operating wastefully (recall his comments about the

Administrative Blob), and gave credence to the role of testing as

a way of promoting greater fiscal as well as achievement
accountability.

Underlying these positions regarding the efficiency and
effectiveness of education is a strong utilitarian philosophy.

Bennett, Brimelow and the authors of A Nation at Risk seemed

to care less about who benefited from policies aimed at
improving educational performance in the country, than they did

about improving average scores. Such a philosophy runs in
sharp contrast to the typical equity goals that have guided much

of educational policy for the last 50 years. Educators held

1 4
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accountable for increasing average measures of achievement,
with little regard to who benefits from such interventions, can
pursue numerous strategies, such as curricular selections,
instructional strategies, and selection of students, to achieve
such results. Policies promoting efficiency in the utilization of
educational resource need not be blind to the distribution of
resources and opportunities. This point is discussed in more
depth at the conclusion of the paper. For now, however, the
discussion turns to evidence that current test programs relying
on standardized achievement tests are associated with selective

practices aimed at promoting general levels of achievement
without regard for the negative effects of such policies.

Evidence Of The Negative Effects Of Statewide Tests
One of the main purposes for implementing standardized

testing programs has been to promote a greater degree of
accountability among educators. While accountability is

supposed to ensure the high quality instruction necessary for
greater student learning, not all educators are so sure of the
effect. Lorrie Shepard (1991) challenges the premise that such
testing, at the state or national level, will lead to increased
student learning. She notes that previous "test-driven" reform

initiatives, such as the minimum competency testing of the
1970's, failed to achieve the promised results of school

improvement. There is little reason, Shepard argues, to believe

that the current initiatives, grounded in the same technical and
philosophical traditions, can produce significantly different

results.

Shepard further argues that the effect of externally

mandated tests is largely negative. She notes that existing
research about the effects of mandated standardized

achievement tests suggests that it tends to narrow curricular
development, emphasizing basic skills over higher order thinking

15



6 EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

(Darling-Hammond & Wise, 1985; Smith, 1989). Shepard

argues:

Test content tends to be taught to the
exclusion of nontested content. Although critics
may have originally feared that testing would take
instructional time away from 'frills,' such as art
and citizenship, the evidence now shows that
social studies and science are neglected
because of the importance of raising test scores
in basic skills. (p. 233)

Another negative consequence of externally mandated tests

is that they tend to promote an emphasis on test-taking skills that

can inflate measures of achievement. The problem is not that
teachers teach only to the test, but rather that classroom
instruction and testing tends to replicate the format of

standardized achievement tests. This familiarity seems to inflate

indicators of achievement, according to researchers who
retested students using a different format (on the same content)

and compared the results with those from standardized

achievement tests (Koretz, Linn, Dunbar & Shepard, 1991).

Another way of phrasing these points is to suggest that
externally mandated tests create constraints and incentives that

effect tradeoffs in choices about curricular materials and
instructional strategies. "Basic skills" advocates might argue
with Shepard about whether the effect of national or state testing

is negative, but neither side could argue that testing is a totally
neutral, value-free policy initiative. And this raises perhaps a
more disturbing criticism that Shepard levels against national

and statewide standardized achievement tests, when she argues

that these instructional choices, in response to incentives to
improve average scores, are related to the socio-economic
status of the community in which the school is situated. Thus, in

poor neighborhoods students can expect drill and practice as a
way of promoting scores on achievement scores. In wealthy

16
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neighborhoods, where students enter the system advantaged,
they can expect more "higher-order thinking" instruction

(Shepard, 1991).

This concern about the pernicious effects of standardized
statewide testing is not new. Numerous other authors have
pointed out that the incentive structure associated with

evaluations using standardized achievement tests can lead to
exclusion of the hard-to-teach students (Klitgaard,1974;

Murnane, 1976, & Monk, 1990). The logic is straightforward.
Where teachers and school administrators are held accountable

to the average level of achievement, an incentive exists to
distribute resources (including teacher attention and time) to
those students who are most readily able to transform these
education inputs into standardized educational outcomes, or
improve scores and therefore improve group averages.

Such a view of teachers and school administrators often
runs contrary to their own vision of what they are doing.
Teachers and administrators will often talk about their

responsibility to meet the needs of each and every child. The

above point does not challenge this sense of responsibility, but

rather emphasizes the extent to which available resources limit

student growth. In addition, the above point recognizes the
obvious fact that not all children learn at the same rate. Where
resources are limited and accountability is evaluated by
aggregated average scores of achievement, an incentive exists

to invest in those students most able to affect the average score.

The effects of this incentive may not lead to overt discrimination,

but Shepard's points regarding how instructional and curricular

practices are selected to promote indicators of educational
achievement provide much material for thought.

17



8 EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

The Justification For Using Standardized Achievement
Tests

Considering the substantive criticisms leveled against the

use of standardized achievement tests (and the above

discussion only references a few), the question remains as to
whether there is any justification for their use as a way of
assessing school performance. The position taken in this paper

is a conditional "yes."

In the face of such uncertainty over the theory and
technology of educational production, it seems reasonable to
provide more rather then less information about educational
achievement. The problem with standardized achievement tests

is not that they provide totally useless information, but rather that

the incentive structure associated with such reports runs

contrary to educational purposes. Certainly educators are
concerned about higher-order thinking, but they also need to be

concerned about the acquisition of basic skills. Moreover, while

educators are rightfully concerned about changes in the average

(or general) level of achievement, they should also be concerned

about the distribution of those scores within the population.
Thus, this paper argues that the implementation of standardized

achievement testing is not inherently bad, as Shepard would
have us believe. but rather that few states have taken the
initiative to contradi,-_, the potentially negative consequences of

such evaluation policies. The utilization of the nine educational

performance indicators discussed in this paper provides a
framework for mitigating these consequences.

A second point questions whether any single perfect

measure of educational achievement exists. The current
emphasis on authentic assessment takes on a "holier-than-thou"

tone which seems suspect. The complexities of educational
assessment are not likely to be captured by any single measure

or assessment strategy, regardless of what one calls it. The

assessment goal is not to find one perfect measure of

i3
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educational achievement, but rather to recognize how

conclusions derived from any single measure are limited.
Multiple indicators of achievement seem like a step in the right
direction (e.g. threshold indicators, uncontrolled indicators and
controlled indicators of achievement).

On a more practical note, standardized achievement test
scores are frequently the only comparable data readily available

by which to assess schooling within a state. Ignoring the results

of these tests would then deprive students, parents, educators
and legislators of some of the few data sources that can inform
them about the performance of schools. Inclusion of

standardized achievement data does not preclude alternative
evaluation strategies. Using multiple indicators of achievement
may require evaluators to substitute a more complex reporting

format for simpler existing ones, but such may be the price of
providing a realistic report rather than a potentially misleading
one.

In the next section, educational goals to which educators are

held accountable are identified and indicators by which to
assess the performance are defined.

The Goals Of Educatioa

The goals and purposes of education are many; where some

educators may be primarily concerned with equalizing
educational performance relative to the student's socio-

economic background, the goals of other educators may be
directed toward increasing average scores amongst all students.

A single or limited number of achievement indicators may miss
these important distinctions between goals, and therefore
provide an incomplete assessment of school performance. In

the following sections, three categories related to educational
goals are discussed: 1) uncontrolled indicators of achievement,
2) threshold indicators of achievement, and 3) controlled
indicators of achievement.

1 3
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10 EVALUATING THE PERFORMANCE OF UTAH'S SCHOOLS

The educational goals discussed in this paper and the
indicators used to assess school performance relative to these
goals draw on the work of Klitgaard (1974). The adaptation of
Kiltgaard's work is intended to provide multiple reference points

by which school performance can be compared over time. Such

a framework enables one to evaluate the effects of policy
initiatives across numerous performance indicators. The

evaluation of comparative school performance data over time
serves as the foundation for this paper,.

Uncontrolled Indicators Of Achievement

Uncontrolled indicators of achievement refer to performance

scores that do not statistically account for the socio-economic
background of the students within a school. These are statistics

that describe the raw data. Three indicators of performance are

typically reported. The first is simply the average score, which is

intended to provide evidence about the general level of

achievement or performance. Depending upon the type of data

reported (raw scores or data transformed into percentile ranks),

the general level of achievement is reported as either the mean

or median score.

While educators are rightfully concerned about the average

(or median) level of achievement, their concerns about the
performance of schools is not limited to such a measure. If

increases in the average level of achievement were achieved by

improving the scores of some students (or schools) at the
expense of achievement levels for others, then some might
argue that such progress is unfair. A second indicator of
performance thus assesses changes in the spread of scores
over time (the standard deviation), providing evidence about
whether or not increases or decreases in scores were spread
across all participants. Increases in the average level of

achievement evenly spread across all participants suggests a

2 0
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very different performanc.. than average increases resulting from

significant improvements among a few schools.

The third measure in this category addresses the effect of
educational policies on special populations, such as the gifted or
disadvantaged students, or more appropriately to this study,
schools of very high or low performance levels. Educators

concerned about the performance of Utah's school system
specifically with regards to both high and low achieving schools
will find the skewness measure to be a useful indicator.
Educators who believe that a well-functioning state educational

system allows its most able students (schools) to achieve at their

highest level and the least able students (schools) to achieve at

some minimum, would expect to find a distribution of scores that

were positively skewed (Cuba, 1967). In such a distribution, the

low achieving schools are all "stacked up" at some minimal level

of achievement, while the scores of the more able schools are
spread out. A negatively skewed distribution looks just the
opposite; the high achieving schools are stacked up, while the
low achieving schools are trailing off to lower and lower levels of

achievement. Thus the sign of the skewness statistic, whether it

is negative or positive, and the change of the statistic over time,

says something about the performance of the school system
relative to these exceptional (high and low achieving) schools.

Table 1
Uncontrolled Indicators of Educational Performance

Educational Concern Measure

General Achievement Level Mean/Median score

Distribution Of Achievement Scores Spread (standard deviation)

Effect With Exceptional Schools Distortion of distribution

(skewness)
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Threshold Goals of Achievement
One goal of educators is to assure that students perform

above some minimum level of achievement. There are
important conceptual debates, even amongst those who ascribe

to this same goal, about how to pursue this goal. For example,

the premise of the minimum competency movement of the 1970s

is that resources should be allocated to students until each
individual is able to perform at a predetermined minimum level of

achievement. Such a definition of accountability raises

questions about what to do with students who are either unable

or unwilling to achieve at a specified level. It is perhaps not

surprising that other educators define accountability in terms of
providing educational opportunities rather than some minimum

level of educational achievement. In this perspective, student

outcomes (achievement scores) are recognized as important
goals but not held as measures of accountability.

These important conceptual issues aside, threshold

indicators that describe performance relative to some specified

level provide important information on how schools are

performing. Three indicators are reported in this paper. The first

of these describes the proportion of schools achieving above or

below some specified performance level. The selection of a
break point is arbitrary, but for many educators, achievement
below the 40th percentile and above the 60th percentile rank

. appears to distinguish acceptable and unacceptable

performance. Whatever the threshold point, a simple yearly
calculation provides important information about this frequently

cited educational goal.

The above measure fails, however, to include any

consideration of the powerful influence of socio-economic
background on school achievement. Without controlling for this

influence educators and parents may attribute to schools,
achievement levels that are better explained by socio-economic
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influences. A second threshold measure uses regression
analysis to estimate the proportion of schools achieving at levels

below or above expected levels given their socio-economic
status.

Table 2
Threshold Indicators of Educational Performance

Educational Concerns Measures

Assuring that the proportion of
schools achieving below a
specified level does not
increase and identifying the
extent to which schools are
achieving at a high level

Proportion of schools below the
40th and above 60th
percentile rank

Assuring that schools do not
underachieve and identifying
the extent to which schools are
overachieving

Proportion of regression residuals
below and above a specified
measure.

Assuring that the achievement of
schools above and below
specified SES levels does not
deteriorate

Mean achievement scores for
schools ranked by SES level

The final threshold measure compares mean achievement

scores for schools ranked into quartile groups. The variable by

which schools are ranked is the percentage of families identified

at or below low-income status. A fundamental goal of all state
educational systems is to break the systematic link between the

wealth of a school district and the level of achievement.
Comparisons of mean achievement scores for schools provides

evidence about progress towards such a goal.

Controlled Indicators of Achievement

Interpretation of average achievement scores is often

perceived as being straightforward, particularly where the scores

are standardized by the use of percentile ranks: schools scoring
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in the 60th percentile are believed to be performing better than

schools scoring in the 40th percentile rank. Normalizing these

scores against a national sample enables one to say that a
school scoring in the 60th percentile is doing better than 60
percent of the schools in the country. But is this a reasonable

interpretation of the results?

Family influences powerfully affect the performance of
students at school (Hanushek, 1989). Furthermore, the

capability of families to positively affect school achievement
strongly correlates with their socio-economic status (SES).
Thus, when one compares the average achievement of a school

that scored in the 40th percentile rank with another school that
scored in the 60th percentile rank, the question is whether the

difference is due to school practices or SES and home
influences. The implicit assumption is that the school that
scored at the 60th percentile is doing much better than the
school that scored in the 40th percentile. If one controlled for

differences in socio-economic status, however, it is conceivable

that the school that scored at the 60th percentile is simply
performing adequately considering the SES of its students, while

the school at the 40th percentile is performing very well
considering the corresponding SES of its students.

The average achievement of students, relative to their socio-

economic background, provides a very different picture of

performance than the uncontrolled measure of achievement.
Use of the controlled indicators of achievement would ensure
that one did not misinterpret increases in the uncontroI:Jd

indicators that were due primarily to changes in the socio-
economic background of the students.

A second measure examines the spread of scores relative to

the socio-economic background of students (and hence

aggregated scores for schools). Among the many concerns of

educators is one for schools whose performance is below
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expected levels considering the socio-economic status of the

students. School improvement policies implemented to assist

these schools might go undetected without indicators sensitive

to performance achievements relative to the socio-economic

background of the students. Similarly, efforts to maintain the

achievement levels of schools performing abf)ve expected levels

(given the socio-economic status of the school) might also be

missed without indicators sensitive to such phenomena. More

specifically, the difference between the predicted spread of

scores with the spread for the actual scores provides a

framework for comparing changes over time relative to the
above concern.

The final measure in this section focuses more specifically

on the extreme over and underachieving schools. The indicators

discussed above say little about the performance of schools or

students achieving well above (or below) their expected level of

performance, and yet frequently these are the schools

specifically targeted for support (or as the case may be, loss of

support). The appropriate statistic to capture changes over time

with these schools is the skewness of the regression residuals.

All things equal, the more positively skewed these distortion

measures are the better the school system is supporting over

and under-achieving schools. Negatively skewed distributions

suggest that the school system is less sensitive to the needs of

these schools. Of course, it is not obvious how much skewness,

one direction or the other, constitutes success or failure. Over

time, however, such a statistic would inform educators about

achievement with these exceptional schools (controlling for their

socio-economic background).
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Table 3
Controlled Indicators of Educational Performance

Educational Concern Measure

Achievement Relative To
SES Background

Residual mean

Equalizing Effect Of Schools Actual minus expected spread

Effect With Over And Under
Achieving Schools

Residual distortion

This brings to a close the discussion describing the

indicators and statistics used to more fully describe the results of

standardized achievement tests as a way of assessing school

performance within a state. In the following section the data
used to test the utility of these indicators is described in more

detail. Following this section the reports of the analyses are
provided.

THE DATA AND METHODS USED FOR THIS ANALYSIS

The data used in this report include Utah state's Stanford 8

Achievement Test scores for all schools reporting results in the

1990-91 and 1991-92 school year. The unit of analysis in this
study is each individual grade level reporting a SAT score. In

many cases these scores are the school's score as well (an
elementary school, for example, would only have 5th grade
scores). References to a district's score is an aggregation of the

district's 5th, 8th and 11th grade reports of scores. References
to a state's score is an aggregation of all 5th, 8th and 11th grade

scores.

Included in these data are records of raw scores as well as
the normalized percentile rank scores computed by the state

education office. The data were provided by representatives
from the State Education Office for the purpose of this analysis.

To my knowledge, the data provided are identical to those used

by the State Education Office in their accountability reports (both
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the 1990 and 1992 Accountability_Reports for all Districts and
Sc [tools' The Utah Statewide Testing Program. Utah State
Office of Education).

Virtually all of Utah's schools reported scores for the two
consecutive years. This is a significant point since it reveals a
consistent effort to include all schools in the Statewide Testing

Program, as mandated by Utah's Legislature in House Bills 321
and 158. In both school years, 693 reports of scores were
entered for the combined grade levels: of these 431 were 5th
grade scores, 141 reported 8th grade scores and 121 reported
11th grade scores.

Table 4, below, illustrates the tabulation of schools and
students participating in the assessment program. The table
includes descriptive statistics for 4 variables: 1) Number of
schools, 2) possible # of test-takers, 3) number of students
absent from the test, 4) state's estimated number of test takers.

Adding the number of possible test takers for the 5th, 8th and
11th grades for 1990-91 equaled 98,610 students. The figure in

1991-92 represented only 91,141 students: an average decline
of about 9 students per school reporting test scores. Such
discrepancies have various causes and distinctive

consequences for this analysis: one important predictor of
improved school achievement is the number of students absent
from the test.

Consistent with this finding, the average number of students

absent during the 1991-92 school year was greater than the
previous year for each grade level. Finally, the state's

calculation of the number of students taking the SAT test also
shows a decline between the two years: from 96,522 to 94,892
student test takers.

i;*
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Table 4
Descriptive Statistics of Test-Taking Sample

Utah's Statewide Testing Program
1990-91 and 1991-92

Grade Level 5th

1990-91

8th 11th 5th

1991.92

8th 11th

No. Schools 431 141 121 431 141 121

Possible # Test-Takers 37,433 34,467 26,710 35,280 30,763 25,098

Students Absent 347 598 1374 1339 1385 2208

State's Est. Number 36,698 33,923 25,901 35,795 32,237 26.860

Later in the paper, the significance of these declines is
discussed in more detail, but in general it appears that these
enrollment declines are positively correlated with increases in
school SAT scores. Such a correlation raises questions about

the possibility that school administrators are selectively

identifying the least able students as part of their "absent"
population.

The Analytic Methods
The next set of points discussed in this section addresses

the analytic methods used to determine the measures. In

general, the analyses are divided into two categories; those
involving simple descriptive statistic, and those involving

regression statistics. For the uncontrolled indicators of school

performance, which involve no regression statistics, indicators of

school performance simply describe both the raw and the
percentile rank data. The regression analyses use only the raw

data to estimate the performance of schools while controlling for

socio-economic background (SES). The regression model used

for each of the 3 grade levels (5th, 8th and 11th) includes the
same control variables for each of the analyses. Threshold

measures use both descriptive and regression statistics. More

will be said about these models as the discussion of results
addresses specific analyses.
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The results of the statistical analyses presented in the
following sections provide a systematic evaluation of the

educational objectives described above. None of the scores or
the descriptive statistics was weighted, and hence the average
or median score for a very small class weighed the same as for

a very large class. This is not a major problem for this study
because the performance comparisons are for the same schools

over time.

With regard to the specification of the regression models,
two sets of variables were applied for all 3 grade levels. One
might argue that such specifications do not capitalize on the best

fit, but applying identical controls between the two years as well

as between different grade levels provides a systematic
framework for making judgments and comparisons. In the next

section, indicators of school performance that do not attempt to

control for socio-economic differences are discussed first: later 3

indicators that attempt to take account of the influence of SES on

school performance are discussed..

UNCONTROLLED INDICATORS OF PERFORMANCE

In this section, two years of Utah's Statewide Testing data
are used to examine a variety of achievement measures as
criteria for making judgments about the performance of Utah's
schools. Performance on three educational concerns are
examined: 1) general level of achievement, 2) changes in the
spread of achievement scores, and 3)changes in the

performance of exceptional schools.

General Achievement Level: Has The Average Achievement
Level of Utah Schools Improved?

Average measures of academic achievement (an average of

all the reported school SAT test scores) indicates that Utah's
educational system improved in 1991-92 over its performance in
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the 1990.91 school year. Table 5 reports the aggregated Total

Test Battery: score for all of the 679 reporting classes and by the

3 grade levels participating in the evaluation. The Total Test
Battery includes the composite scores for the 5 content areas:
Math, Reading, English, Science and Social Studies. The Total

Test Battery is a summative measure of achievement for Utah's

schools.

In the first year of testing (199)-91), the average raw score

for all the 678 classes reporting was 229.8; these scores ranged

from a minimum of 47 to a maximum of 350 points. The average

for the 1991-92 school year increased to 232; scores ranged this

year from a minimum of 54 to a maximum of 358. A paired T-
test confirmed that the increase in the test scores was significant

at the 0.05 level. In other words, it appears that the differences

in the raw scores are not due to chance, but rather to the
systematic efforts of students, teachers and school

administrators.

Table 5
Statistics Describing the Uncontrolled

Indicators of School Performance

All Schoo 511 clack ma Grade 11th Grade

1990 1991 1990 1991 1990 1991 1990 1991

N=678 N=679 N=428 N=429 N=135 N=137 N=115 N=113

Mean Raw Scores 229.8 232.0 259.2 261.5 255.3 255.3 91.0 91.8

Spread (Stdev.) 68.5 68.0 29.4 28.1 29.6 28.4 13.3 13.3

Median Raw Score 255.0 258 0 263.0 266.0 260.0 260.0 93.0 94.0

Median Percentiles 51.0 53 53 54 50 50 48 50

Spread (Stdev.) 14.7 14.2 14.9 14.2 13.9 12.8 14.3 14.5

Distortion (Skewness) -1.26 -1.33 -0.65 -1.02 -1.36 -1.61 -1.10 -1.04

The median percentile rank score for the state also

increased from 51 in 1990 to 53 in the 1991 school year.
However, there were some dramatic changes among schools
that are not revealed by examining indicators of central
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tendency. For example, subtracting each school's 1990-91 from

1991-92 scores revealed that one school's score increased by
89 percentiles, while another school's score plummeted by 87
percentile points. In other words, focusing only on the median
scores creates an illusory picture of stability when in fact there

were significant changes occurring.

Examining the Total Test Battery scores for each grade level

suggests that changes in the elementary schools (grade 5)
account for most of the improvement in the average level of
achievement among Utah's schools. Table 5 shows the average

raw and median percentile rank scores for each of these
subgroups. A T-test analysis reveals statistically significant
differences in raw scores for both the 5th and 11th grade groups

(at the .05 level). The differences for the 8th grade, as one
might guess by looking at the scores, were not statistically
significant.

Educators primarily concerned about the average level of
achievement can be encouraged by the findings in this report;

Utah made significant improvements in the average level of
achievement between the two years. However, these average

scores say little to educators more concerned about equalizing
the effects of the changes.

The Spread of Achievement Scores: Has the Distribution of
Scores Changed?

Although all educators are presumably interested in

increasing the average level of achievement among students,
many are also concerned with narrowing the distribution of
scores among schools. These educators may express the
concern that a singular focus on increasing average scores
could lead to allocation decisions that benefit those students
(and schools) most able to transform resources into educational

outcomes (Monk, 1991; Murnane, 1976; Klitgaard, 1974). While

such a strategy could lead to increased average scores, it could
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result in a widening gap between the least and most advantaged

schools. For educators concerned about such a disparity the
spread of achievement scores (standard deviation) provides a
measure by which to judge whether there exists a widening
achievement gap among schools.

The evidence, presented in Table 5 above, should put
educators concerned about such an issue at ease. The standard

deviation, the spread of achievement scores, for the raw scores

decreased in 1991 to 68 from 68.5 in 1990. A further
examination of this issue revealed that there was no systematic

pattern in the change in achievement scores between years and

the incidence of poverty within the school (r=0.05). In other

words, these statistics suggest that current policies to improve

school achievement are not systematically working for or against

different SES groups within the state.

The analysis of scores by grade level revealed a relatively

stable spread of scores over time. As one measure of
performance, the spread of scores suggests that current school

improvement policies are not exacerbating achievement levels
between high and low sawing schools. By this measure, Utah's

schools are performing quite well.

The Effect of Utah's Educational System on the Exceptional
Schools

The goal of many educators is to promote the achievement

of high achieving schools as well as assist the lower performing

schools. If only measues of central tendency (mean, median)

and spread (standard deviation) are used to assess

performance, school administrators strongly committed to

improving the scores of the outstanding or poorly performing

r ;hoots may find it difficult to assess the impact of their efforts.

The skewness statistic is a useful measure relative to this
educational objective because of its sensitivity to changes in
scores at the ends of the distribution.
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Table 5, above, shows a negatively skewed distribution of
scores among Utah's schools for both the 1990-91 and 1991-92

school years: 1.26 and -1.33 respectively. In 1991-92 this

negatively skewed distribution increased for both the 5th and 8th

grades. The distribution of the high schools (11th grade), while
negatively skewed, decreased slightly from -1.10 in 1991-92, to

1.04 in the 1991-92 school year. The greatest increase in these

skewness measures was for the elementary schools (grade 5),

which almost doubled (-0.65 to -1.02).

If an educational goal in U'lh is the support of its very best

schools, there is little evidence in these data to suggest much

achievement or progress. Rather the data show an increasingly

negatively skewed distribution, suggesting that improvement
efforts are directed more towards schools at the middle of the
distribution than at the tails. The exception to this observation is

the 11th grade, where there may be greater emphasis on
promoting high achievement than on equalization efforts.

Achievement Differences By Content Area:
5th, 8th and 11th Grades

In this section, the difference in the raw scores for each
testing area (subject or content area) is described by grade
level. A paired T-test assessed whether the differences between

the 1990-91 and 1991-92 test scores were significant. Table 6 is

divided into three panels representing 5th, 8th and 11th grades.

Within each of these panels, the specific content areas tested by

the Stanford 8 Achievement Test are identified. The number of
reported scores and the raw scores for both the 1990-91 and
1991-92 school years are displayed for each of these categories.

The last three statistics reported (on the right hand side of the
table) are those for the T-test. The mean difference (Mean Diff)

simply reports the difference in the scores between the two
years. The T-value reports the magnitude of the t-statistic. The
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last column reports the probability of obtaining the reported t-
value for the sample size and thus its statistical significance.

Table 6
Utah's Statewide Testing Data:

Comparisons of Achievement Differences
By Content Testing Areas

1990-91 and 1991-92

5th Grade Number 1990 1991 Mean Diff T-Value Proo

Math 427 79.45 80.63 1.18 2.75 0.006*
Reading 427 65.23 65.79 0.56 1.82 0.07
English 427 40.88 41.22 0.34 1.98 0,04T
Science 427 29.87 30.09 0.22 1.67 0.096
Social Studies 427 31.79 31.89 0.1 0.58 0.56
Total Test 427 259.22 261.61 2.39 2.16 0.031'

8th Grade Number 1990 1991 Mean Diff T-Value Prob

Math 132 73.24 74.14 0.9 0.93 0.354
Reading 132 65.52 65.44 -0.08 -0.15 0.877
English 132 35.92 36.18 0.26 0.71 0.477
Science 132 30.93 30.79 -0.14 -0.46 0.644
Social Studies 132 31.24 31.58 0.34 1.06 0.29
Total Test 132 256.06 256.87 0.81 0.35 0.729

11th Grade Number 1990 1991 Mean Diff T-Value Prob

Math 105 13.28 13.52 1.25 1.25 0.216
Reading 105 31.00 31.15 0.15 0.61 0.541
English 105 14.51 14.72 0.21 1.28 0.202
Science 105 13.99 17.01 3.02 0.17 0.864
Social Studies 105 15.75 15.63 -0.12 -0.81 0.418
Total Test 105 91.93 92.29 0.36 0.45 0.653

Significant at the 0.05 level

In general, the analysis indicates that the only significant
differences are those for the elementary students. None of the

difference scores was significant for either the 8th or 11th
grades. This table reinforces an earlier observation suggesting
that most of the increased level in achievement scores was
accounted for by changes in the elementary scores.
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Summary Comments For This Section
Evidence provided by uncontrolled indicators of school

performance suggest that Utah's schools are performing well.

Perhaps some educators primarily concerned with the

performance of Utah's exceptional schools would argue that the

distribution of scores is not optimal, but such an argument lacks

a definitive measure by which to qualify optimal. If, over the
years, the skewness variable continues to tail off in a negative

direction, then the argument seems better grounded. For the

time being, however, the indicators used here to determine the
general level of achievement, educational equity and the effect
on exceptional schools suggest a pattern of performance that is

praiseworthy, with a couple of qualifiers.

Table 6 clearly indicates that most of the significant change

in scores took place in the elementary grades. The achievement

of Utah's middle and high school students did not change
significantly. Certainly, educators want the achievement of
elementary students to improve, but average indicators of
performance ought not to obscure needs among other important
groups. Hence, the evidence in Table 5 tempers judgments
about the overall performance of the system.

The evidence that gains and losses in average Total Test
Battery (raw scores) were related to changes in the number of
students absent from the test highlights a second source of
caution about interpreting the above results. Of the 660 classes

reports, 331 showed a score that was lower in 1991-92 than in

the first year of testing (1990-91); the mean number of absences

for this group was 6.3. For the 342 classes that reported an
increase in their scores, the mean number of absences was 8.5.

The probability of these differences being due to chance is very

slight (0.031). Furthermore, the number of absences was the
only variable among the list of socio-economic and test taking
variables that was significantly different from one year to the

3 5
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next. This pattern of results was most obvious in the high
schools, where the number of absences for schools increasing
their scores was triple that of elementary schools. In other
words, the pattern of results appears suspicious, and calls into

question whether the increases in test scores, at least in the high

schools, were due to instructional interventions or sampling
strategies.

With these conditional statements about the overall

performance of Utah's school system using uncontrolled

indicators of performance, the analysis now turns to indicators of

performance that control for differences in the socio-economic
background of the school population.

THRESHOLD INDICATORS OF PERFORMANCE

In this section, two years of Utah's Statewide Assessment
data are analyzed in terms of the three threshold indicators of
achievement, each of which as described earlier in this paper.
The first measure calculates the percentage of schools

achieving below the 40th and above the 60th percentile rank.
The second measure uses regression statistics to identify the
proportion of schools under or overachieving relative to their
socio-economic background. The final measure draws attention

to changes in the means scores of schools ranked by incidence

of socio-economic status measures.

The Proportion Of Schools Below The 40th
And Above The 60th Percentile Rank

Table 7 below displays the percentage of schools scoring
above two specified levels of achievement. The results describe

these statistics for the state as a whole as well as for the
participating grade levels.

In 1990, 21.1% of the schools scored below the 40th
percentile rank (aggregated median scores on the Stanford 8
Achievement Test). In 1991, that figure dropped by 3.1% to
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include just 18.0% of Utah's schools. Moreover, the percentage

of schools scoring above the 60th percentile rank increased by
2.2%, from 26.1% in 1990 to 28.3% in 1991.

Disaggregating the data by grade level reveals that the
percentage of schools scoring below the 40th percentile rank
dropped, between 1990 and 1991, for each grade level. The

percentage of schools scoring above the 60th percentile

increased for both the 5th and 11th grade but not the 8th grade.

Table 7
Utah Statewide Testing Data:

Threshold Indicators Performance Using Percentile Ranks
1990-91 and 1991-92

611 choolg at Grade alb Grade nth Grade
1990 1991 1990 1991 1990 1991 1990 1991

N=678 N=679 N=428 N=429 N=135 N=137 N=115 N=113

Below 40th % Rank 21.1% 18.0% 20.1% 16.8% 20.7% 19.0% 25.2% 21.2%

Above 60th % Rank 26.1% 28.3% 32.5% 34.3% 19.3% 18.2% 14.8% 17.7%

This evidence suggests that current achievement trends are

leading toward improved performance among Utah's schools.
These indicators say little, however, about achievement relative
to the socio-economic background of the schools. In the next
section the proportions of schools achieving below expected
levels is described. If these figures have not increased then the

above figures would look stronger as indices of improved school

performance. If the percentage of schools scoring below their
expected level increases then the claim of improved

performance seems less obvious.

Assuring That Utah's Schools Are Not Underachieving And
Identifying The Extent To Which Schools Are Overachieving

Regression analysis provides a statistical means of

controlling for differences in socio-economic background and
estimating the extent to which a school is above or below
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comparably structured schools. Standardized regression

residuals above 0.5 or below -0.5 were used as break points to

identify districts above or below expected levels of achievement

(regression models were calculated for the 5th, 8th and 11th
grades independently because of differences in the structure
and testing instruments among these subgroups). Selecting a

break-off point one half a standard deviation below the
regression mean provides some assurance that these schools

are actually performing below their expected mean and hence

can be labeled underachievers.

Table 8
Utah Statewide Testing Data:

Threshold Indicators Assuring Schools Do Not Underachieve
1990-91 And 1991-92

All Schoota ath Grade fah Grade nth Grade

1990 1991 199C 1991 1990 1991 1990 1991

N=676 N=679 N=428 N=429 N=.135 N=137 N=115 N=113

Below Residual Break 23.7% 23.4% 25.8% 24.4% 23.4% 19.1% 16.5% 24.8%

Above Residual Break 29.0% 30.0% 30.2% 32.9% 27.0% 24.8% 27.3% 25.6%

Table 8 displays the results for the analysis. Two sets of
results are reported for all schools within the state, and then for

each of the grade levels. Further, the percentage of schools
underachieving and overachieving are compared for the first
year of testing (1990) and then for the second year.

For all schools the results of the analysis indicate a slight
decrease in the percentage of schools underachieving (from
23.7% of the schools in 1990 to 23.4% in 1991) and a slight
increase in the number of schools overachieving (from 29.0% of

the schools in 1990 to 30.0% in 1991). These results, in

conjunction with the results displayed in Table 7, suggest that
current performance trends are not systematically depriving the

poorer schools in Utah.
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Breaking the data down by grade level is more revealing.
Achievement gains for the 5th grades show a reduction in the
number of underachieving schools and an increase in

overachievers. Junior High schools showed a comparatively
large reduction in underachievers but also a reduction in

overachievers. The performance of high schools showed a large
increase in the number of underachieving schools and a
reduction in the number of overachievers.

As one might expect the relationship of under and
overachievers is strongly correlated with low and high achieving
scores (r=0.734). Perhaps less obvious, however, is the fact
that only 51.4% of the schools identified as underachievers in
1990 were underachievers in 1991. In fact, 9.5% of the
underachieving schools identified in 1990 were identified as
overachievers in 1991.

Interpreting these data will require further research. To the
extent that educational leaders and Utah's public are concerned

about the increases in underachievers among high schools then
these data are significant. It seems reasonable to suggest,
however, that effective policy interventions will require clarity
about the underlying causes. In other words, it may be that the
differences in organizational structure between elementary and
secondary schools help account for different patterns of

performance. Or, it may be that these two types of schools are

pursuing very different performance goals. These data do not
provide many clues to these important questions.

Success Of Schools Above And Below Specified SES
Levels

This index compares the mean achievement level of schools

ranked into quartile groups according to the incidence of families

identified as low income. The incidence of poverty (defined as

eligibility for Federal free lunch program) within the schools
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ranged from zero to 100 percent. That is, in at least one school

there were no families identified as low income, while in at least

one school every family with children attending the school was

identified as low income. The state average was 21.4 percent of

the total school population.

The quartile groups resulting from the ranking are identified

as follows: The schools with a smaller incidence of low income

families were identified as "Q1 Low," schools with a larger

incidence of low income families were identified as "04 High."

The intermediate groups were identified as "Q2" and "Q3." For

each of these groups the mean SAT percentile rank was then

calculated. The results are presented in Table 9 below.

There are several trends evident from this table. First, the

smaller the incidence of low income families the higher the

average achievement of schools: in 1990 the average

achievement level of the "Q1 Low" group of schools was 58.3,

while the average achievement level for the "04 High" group

was 40.3. It would be a mistake to assume that this was due to

the lack of influence of schools or to the character of families.

The wealth of families has long been recognized as profoundly

influencing school achievement. The reasons are obvious:

school is only one among many educational opportunities from

which children learn. Where families are wealthy, access to

these opportunities is less costly compared to access for poorer

families. Thus, the achievement levels for schools can hardly be

attributed only to the skills, ingenuity or effort of educators.
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Table 9
Utah Statewide Testing Data:

Threshold Indicators: Mean Scores by SES Rank
1990-91 and 1991-92

All Schoo $112 Grade filt Grade 1111101ade

1990 1991 1990 1991 1990 1991 1990 1991

N=678 N=679 N=428 N=429 N=135 N=137 N=115 N=113

Q1 LOW 58.3 57.6 61.8 61.4 56.1 52.6 52.7 54.6

Q2 51.9 53.1 54.1 56.0 50.5 50.5 45.9 46.2

Q3 50.4 52.1 51.6 54.1 46.7 50.5 50.0 44.0

Q4 HIGH 40.3 40.4 41.7 42.3 37.9 34.7 31.2 30.8

The second point evident from this table is the relative
stability of these scores from year to year, especially for the high

and low-incidence groups of schools. One might interpret this as

good news, since it appears that current school policies are not

negatively exacerbating the least advantaged schools.

However, another interpretation of these data might draw
attention to the evidence that current policies are doing little to
assist the least advantaged, and that the troubling relationship

between the socio-economic background of a school and its
achievement level is still firmly intact.

Summary Comments About Threshold Indicators of
Performance

In the above section three threshold indicators of school
performance were examined: 1) the proportion of schools
scoring above or below a specified achievement level; 2) the
proportion of schools over or underachieving (relative to their
socio-economic background); and 3) the average score of
schools ranked into quartile groups by the incidence of families
receiving federal assistance. The analysis revealed that 1)
18.0% of the schools are scoring below the 40th percentile rank

in 1991; 2) that 23.4% of Utah's schools produced achievement

scores below expected levels controlling for their socio-

4
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economic background; 3) that the mean achievement level for
the quartile group of schools with the highest incidence of low
income families was a percentile score of 40.4 , which was 17.2

percentile ranks below the group of schools with the least
incidence of low income families in their schools.

The comparison of these scores between the two years
indicates some changes: fewer elementary schools are scoring

below the threshold minimums but more high schools are
scoring below these established minimums. The achievement
pattern for the schools ranked into percentile ranks did not,
however, change much over the two year period.

In general, these analyses provide little guidance for judging

the performance of Utah's schools in absolute terms, but the
comparison over time provides a useful framework for assessing

current trends and predicting future issues.

INDICATORS OF PERFORMANCE CONTROLLING FOR
SOCIO-ECONOMIC BACKGROUND VARIABLES

In this section indicators of school performance are

described controlling for two sets of variables: 1) socio-economic
background variables and, 2) test-taking sample. socio-

economic variables have long been associated with student and

school achievement levels. One might interpret a score ranked

at the 50th percentile as above average for students coming
from relatively disadvantaged backgrounds, and conversely one

might interpret the same score as below average for students
from a relatively advantaged background. Regression analysis

provides the means by which to predict each school's expected
score while controlling for Socio-economic background
variables.

A second set of influences that can powerfully affect a
school's performance level involves the sample of students
taking the test (Murnane, 1976; Klitgaard, 1974). Using step-
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wise regression, three indicators of test taking numbers were
identified as being significant: 1) the number of students absent

from the test, 2) the percentage of students taking the test, and
3) the number of students (other than the severely disabled or

for whom English is a second language) taking the test. The

reason for including all three of these variables in the regression
model, despite the correlation .between them, is that the
influence of each depends upon whether the analysis is

examining 5th, 8th or 11th grade. Since the purpose of the
regression is not to explain behavior but to establish some
controls for predicted scores, this model seems defensible: the
important point is that some control for these variables is better
than none, even if the controls are not perfect.

Controlling ror SES: Are Utah's Grade Levels performing
above or below expected levels of achievement?

There is very little difference between the aggregated
average scores of the 5th, 8th and 11th grade and the predicted

mean scores (these scores use raw achievement scores not
percentile rank scores). These findings do not mean that all
schools or districts are performing at expected levels. To the
contrary, at the extremes one 5th grade school scored 108
points below its expected level, while another 5th grade school

scored 63 points above its expected score. The same range of
scores is evident for both the 8th and 11th grade, although to a
slightly lesser degree.

The Equalizing Effect of the School System when
Controlling for Background Characteristics

Comparing the expected standard deviation of scores for the
5th, 8th and 11th grades with their actual standard deviation of

scores provides some evidence of the degree to which schools
are equalizing educational outcomes. To further explain the
point, if the actual spread of scores for the 5th graders was

3
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larger than the expected spread of scores, then the disparity
suggests that the school system is not performing as well as it

might in terms of the equalizing goal. This concern would seem

all the more convincing if with each successive year of testing
the difference between the actual spread of scores and the
predicted spread of scores widened. Conversely, if these

differences closed over the years then, in terms of the equalizing

goal, one could say that the school system was improving. The
data shown in Table 10 provides such a comparison.

The predicted mean raw scores for the 5th, 8th and 11th
grade are almost identical to their actual means: for example, the

predicted mean scores for the 5th grade was 259.2 and the
actual mean was 259.2. There are notable differences,

however, between the expected spread of scores and the actual

spread of scores. The standard deviation for the actual scores
of the 5th grade, for example, decreased in 1991 by 1.3 points
from 29.4 in 1990 to 28.1 in 1991, while the predicted spread of

scores was reduced by 1.4 from 15.4 to 14.0 during the same

time period In other words, the equalization of scores evident in

the raw scores is best explained by changes in the socio-
economic state and test-taking sample of the schools.

The spread of actual scores for the 8th grade decreased in

1991 from 1990 by 1.2 points (29.6 - 28.4 = 1.2). The predicted

spread, however, decreased by 5.4 points (12.6 7.2 = 5.6). In

other words, holding background variables constant, it appears

that there was an increase in the equalizing effect of scores by
4.2 points. Again, the equalization of scores evident in the raw
scores is best explained by changes in the socio-economic
status and test-taking sample of the schools than in policy
initiatives. While this statistic provides an important insight into

the performance of schooling in Utah, it will become more
significant as the results are analyzed over time. If this trend
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continues year after year then the implications could be very
troubling.

Table 10
Utah's Statewide Testing Data:

Performance Indicators Controlling for Background Variables
1990-91 and 1991-92

All Schools atja grads Egb. Grade III la Grade

1990 1991 1990 1991 1990 1991 1990 1991

N=678 N=679 N=428 N=429 N=135 N=137 N=115 N=113

Mean Raw Scores 229.8 232.0 259.2 261.5 255.3 255.3 91.0 91.8

Spread (Stdev. of Mean) 68.5 68.0 29.4 28.1 29.6 28.4 13.3 13.3

Predicted Mean Scores NA NA 259.2 261.4 256.4 255.6 92.5 92.8

Predicted Spread (STDEV) NA NA 15.4 14.0 12.6 7.2 5.4 7.5

Equalizing effect of School NA NA 14.0 14.1 17.0 21.2 7.9 5.8

Effective with Over- and underachievers

Residual distortion NA NA -0.01 -0.52 -0.06 -0.15 2.3 0.92

The analysis applied to the 11th grade provides a very
different picture. The spread of actual scores did not change at

all between 1990 and 1991. However, the predicted spread of

scores increased during this time from 5.4 to 7.5, 1990 and 1991

respectively, an increase of 2.1 points. Thus, there appears to
be an equalization of scores among the 11th grade schools.
This is good news for educators concerned about this
educational objective. Time will tell whether this is simply a
circumstantial artifact or a significant and noteworthy trend.

Controlling for Socio-Economic Influences: Effectiveness
with Over and Underachieving schools

This measure is the distortion of residual regression scores

for all the schools. The predicted scores of some schools, as
previously noted, are much higher or lower than their actual
scores. If over time the general trend of these predicted scores

was such that fewer and fewer schools were achieving higher
than their predicted score, and more and more districts were
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achieving well below their predicted score, then policy-makers
and educators would have reason for concern. The residual

scores provide indices to assess such a situation.

In 1990 the residual distortion of scores for the 5th grade
was -0.01. In other words, there were almost as many over
achievers as there were underachievers. In 1991, however, this

pattern changed, the residual distortion increased to -0.523, and

there were more underachievers than overachievers. The

magnitude and significance of this specific number is difficult to

assess. If, however, the residual distortion continues to show an

increasing number of underachievers, over time, relative to
overachievers then one can infer the school system is failing to

support its underachievers

The residual scores for the 8th grade show a similar pattern

to that of the 5th grade, although the magnitude appears to be
less. In other words, the residual distortion suggasts that there

were more underachievers relative to overachievers in 1991-92

than in 1990-91.

The pattern of results for the 11th grade was different than
that for the 8th and 5th grades. First, in 1990-91 the residual

distortion was positive, 2.31. Again it is difficult to say much
about the magnitude of this number by itself, but compared to
the negative number of the 5th and 8th grades this positive
number appears large. What it means is that for the 11th grade

the distribution of overachievers and underachievers was
skewed in favor of the overachievers. In 1991-92, this

distribution was still positively in favor of overachievers but not

nearly as strong as in 1990-91. In other words, for what ever

reasons, the distribution of over and underachievers was more
nearly equal in 1991-92 than in 1990-91. A continued shift in
this distribution over time should alert educators concerned
about this educational objective to the possible effects of policies

affecting this performance aspect of schools.
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This section concludes the analysis of grade level (school)

data. The focus on grade levels, while important, often is pre-
empted by a comparison of aggregated district level scores.
These scores are often ranked and comparisons made as if

these ranks were significant. In the following section, scores for

some of the same objectives analyzed above are used to
compare performance by school district rather than by grade
level.

COMPARISON OF ACHIEVEMENT FOR DISTRICTS
FOR SELECTED EDUCATIONAL OBJECTIVES.

In the above discussion, attention has been directed only to

state averages. No focus has been given to school district
comparisons. In this section, comparison of district achievement

relative to selected educational objectives is addressed.

Scores comparing district level achievement were computed

by aggregating all the grade level scores (5th, 8th and 11th)
within each district. Since the number of grades reporting
scores varied from district to district and the tests for each grade

level included difference numbers of items (especially for the
11th grade). it was necessary to compute Z-scores (score -

mean / stdev) in order to aggregate the scores for each district.

The standardized scores were then used to rank the districts

into centile groups (5 equal groups of 4 districts each). Thus,

two districts could differ slightly on their measure of achievement

for a particular objective and end up in the same centile group.
However, comparatively large differences between scores are

distinguished by the ranking scheme.

There are several reasons for ranking the districts by centile

groups rather than by a simple rank order. The most important

is that relatively small differences between district scores are not

likely to be significant from a policy point of view. Identifying

districts by whether their order was 17th or 18th in a particular
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range of scores makes fine-grain distinctions that seem

unwarranted considering the indicators being used to evaluate

the objectives. Centile rankings more clearly distinguish districts

by their performance relative to the whole population.

Table 11
District Level Performance Indicators

gist
ID#

# Sch/ Gen Ach

Diff

Equalization Exceptional

Dist 90 91 90 91 Diff 90 91 Diff
41 0 2 0

2 8 0 2 0
3 25 0 4 -1

4 13 0 2 0
5 11 0 3 1

6 4 0 1 3
7 70 0 3 2
8 14 -1 3 0
9 11 0 2 1

10 11 -2 5 0
11 3 0 1 0
12 91 1 5 -1

13 12 -1 3 -2
14 66 1 3 0
15 4 2 2 1

16 12 -1 4 0
17 6 1 1 1

18 3 1 1 2
19 23 1 2 0
20 7 -1 2 2
21 3 -1 1 0
22 3 0 1 0

23 4 0 4 -1

24 4 0 2 3

25 16 0 5 0
26 12 1 -4
27 7 -1 1

28 3 1 1 0

29 6 2 5 0
30 20 0 3 2
31 12 1 5 -1

32 6 0 4 -3
33 24 -1 4 -2
34 4 -3 4 0
35 36 0 3 -1

36 38 0 5 0

37 23 0 5 -2
38 17 -1 4 0
39 0 3 -2
40 12 1 4 1

4 8 BEST COPY AVAILABLE
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While comparisons between districts can be made, the value

of the data is comparison for each district across time. Such a

comparison ensures that one is comparing similar populations,

number of schools, curriculum, etc. If, for example, a district

slips from a first centile ranking to a third centile ranking, that

change would seem significant.

The results of the analysis are displayed in Table 11, above.

The first column of numbers simply identifies each district with a

code number. The second column identifies the number of
schools (elementary, junior and senior high) within the district.

Next, each district's centile rank order for the three educational
objectives is displayed: 1) general level of achievement, 2)
educational equity and 3) effect on the very high and low
achieving schools. Statistics controlling for socio-economic
background variables can be computed for the districts, but the

computation becomes very cumbersome and difficult to justify.

Further, the additional data complicate the report of the findings

and make reading the table very difficult. For these reasons,
only the uncontrolled indicators of achievement are reported
here.

General Level of Achievement
A little more than half of the districts (21 to be exact)

changed their general level of achievement ranking between
1990 and 1991. Ten districts lost ground relative to the centile

ranking scheme used in Table 9; only 2 districts lost 2 or more
ranking levels. Eleven districts gained on their ranking, with only
2 of these gaining 2 or more ranking levels. One might expect
that the districts with the fewest schools would be most
susceptible to change, but a correlation between change of
rankings and number of schools within the district does not bear

out such a hypothesis (r=0.124).
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Contrasting the changes for equity indicators reveals that
spread of scores increased for 10 districts; 6 of which gained 2

or more rankings. Twelve districts actually closed the spread of

scores, enhancing the goal of greater equity in educational
outcomes, 6 of which gained 2 or more rankings. Again, there
was no relationship between these changes and the number of
schools within a district (r=0.081).

Indicators assessing the effectiveness with which districts
deal with their high and low achieving schools show that more

than 70% of the districts changed ranking. Thirteen districts
showed an increasingly negatively skewed distribution of scores,

suggesting that the achievement levels of the least able schools

were losing ground relative to the average level of achievement

within the districts. Fifteen districts, however, significantly
increased their ranking in this measure of performance,

suggesting a shift in the distribution of scores that favored the
more able schools within the districts. Where educators are
concerned about the effects of policies on the most and least
able schools, these results provide very mixed signals.

Educators and the public might be anxious to compare
standing with other districts, but the emphasis in this discussion

has focused on changes within a district over time. In this light

there is as much a need to explain why districts perform at
different levels as there is to explain why some districts are able

to improve their scores while other districts lose ground.

Examining the general level of achievement and change in

scores over time has a long history both in the input-output
literature (Murnane, 1976) as well as the effective schools
literature (Rowan, 1982 Madaus, 1980). In most of these
studies, the unit of analysis has been the general level of
achievement, but schools operate with many objectives and
goals. Making inferences about the performance of schools and

districts solely on the basis of their general level of achievement
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may lead to erroneous conclusions. For example, consider the
data from district 6 in Table 9. This district's general level of
achievement ranked in the lowest centile group and remained
unchanged between 1990-91 and 1991-92. Without additional
information one might conclude that little was happening in this
district. An examination of the district's performance on the
education equity goal, however, reveals substantial progress; in

1990-91 the scores in this district were widely divergent (as
evidenced by the fact that this measure was in the 4th centile), in

1991-92 those scores were much narrower (the district was in
tho first centile group). Moreover, those changes did not appear

to be at the expense of the very high and very low achieving
schools within the district (the ranking for exceptional schools is
in the fourth panel). One might argue Oat these figures are
simply explained by the fact that the district has only 4 schools,

but notice that district 7 has 70 schools and reveals a similar
pattern. It is beyond the scope of this paper to test the
hypothesis that these districts are pursuing equity goals over
increasing the average level of achievement, but without these

additional indicators by which to judge the districts it would be all

too easy to conclude that few significant changes had occurred
over the year.

Summary Comments: District Level Indicators
The analysis of the district's level of achievement was limited

to 3 objectives: general level of achievement, educational equity
and effect with exceptional schools. The additional indicators
discussed in the first part of the paper (those that controlled for

socio-economic background and described threshold indicators)
were not included in this section. There were several reasons,
not the least of which is simply the complexity of reporting so
many analyses. More importantly, however, is that the state's
report of the SAT data was already aggregated by grade level for

participating schools. In other words, individual student reports

5
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were not available. It is difficult to report a threshold measure for

a district with only 3 or 4 schools. More appropriate would be a
description of the number of students falling below some
threshold point, or the average score of some group of students

from a specified socio-economic status. Similarly, regression

analysis, for purposes of controlling for socio-economic

influences, becomes difficult to justify when a district has so few

participating grade levels (although there are some innovative
ways around this problem).

Nonetheless, the limited report included in this paper

provides a more comprehensive and useful presentation of data

for the purposes of judging the performance of school districts
than a simple listing of median school or grade level scores.
Ranking the scores into centile groups further simplifies

comparisons among districts and helps avoid making fine
grained distinctions that are probably unwarranted.

CONCLUDING REMARKS AND RECOMMENDATIONS

The data collected as part of Utah's Statewide Testing
Program provide a rich source of information about school
performance. In this paper, considerable effort has been made

to go beyond median test scores as the criteria by which
performance of a state's school system is assessed. Utah's

State Education Office does not limit its discussion of school
performance to this measure,2 but frequently educators and the

public do, and hence this paper serves as an effort to expand
the discussion beyond such a simplistic and limited view of
school performance.

Building upon the work of Klitgaard (1974), this paper
identified nine educational objectives and corresponding

2 In fact, the State Education Office include variations of some of
the measures discussed in this paper as part of their full report shared
with district and school personnel.
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performance indicators. In general, two sets of performance
indicators were described: 1) uncontrolled indicators of

achievement, and 2) indicators that control for socio-economic
influences. Within each of these categories, three basic
indicators were described: 1) those that assessed the general
level of achievement, 2) those that assessed the distribution of
scores among schools and, 3) those that assessed the support

of exceptional schools (both high and low achieving schools).
Additionally, three threshold indicators of performance were
discussed in the paper (this set of indicators is conceptually
related to uncontrolled indicators of achievement).

These indicators, in and of themselves, do not provide
sufficient information by which to judge the performance of
schools. However, comparisons of achievement data over time,

(trend analysis) do provide a useful framework for making such
judgments. Because the utility of such a framework depends
upon maintenance of records and analysis over time educators

need information on how to keep such records, and on how to
make productive use of these concepts and measures.

Recent national discussion about declining achievement
scores, increased costs, and the need for greater accountability

in education has brought measurement and testing to the fore.
In 1991, the National Council on Education Standards and
Testing called for the establishment of a national system of
standards and assessments as part of a comprehensive reform
strategy for America's schools. Underlying this call was the
assumption that testing could act as a powerful influence on
school improvement.

Congressional testimony by Daniel Koretz, George Madaus,

Edward Haertell and Albert Beaton challenged the premise that
high stakes tests would promote higher levels of achievement.

Among the many interests of these noted scholars was a
concern that such tests would have a narrowing effect on
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instruction that would lead to inflated test scores which would

overstate the "real" level of learning students achieve.

Moreover, these scholars argued that such tests may "..have
pernicious effects on instruction, such as substitution of

cramming for teaching. Evidence also indicates that it

[standardized performance tests] can adversely affect students

already at risk for cramming for the tests in schools with large

minority enrollments" (p 2).

Their point is consistent with the argument made in this
paper that using accountability tests, such as Utah's Statewide
Assessment Program, holds potentially negative incentives that

can produce undesirable outcomes. Where educators are held

accountable for the average level of achievement, there is an
incentive to distribute resources (instructional time and

strategies) in such a way as to exacerbate achievement
differences between groups of students or schools within the

state. This is a fundamental equity concern, expressed in the

work of Koretz, Madaus, Haertell and Beaton, and underscores

the need for the use of the multiple indicators of performance
presented in this paper.

Holding teachers and schools accountable to outcome
measures carries the potential for improving school

performance. But accountability plans that fail to recognize the

number of goals and concerns to which educators must respond

may confound school improvement plans. Inclusion of

numerous performance indicators provides an accountability
framework for educators that recognizes multiple purposes,
including equalization of achievement scores as well as

increasing average levels of achievement.

The examination of two years of Utah's Statewide Testing

data provides a case study by which to judge the utility of these

multiple indicators of performance. The analysis of the data
reveals the utility of the statistical indicators as a framework for
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continued monitoring of school performance within the state.
The presentation of these performance indicators provides a
much broader evaluation framework than is typically provided by

most states. The inclusion of these additional indicators makes
the presentation more complex, but it also adds fullness and

accuracy to the description of school performance.

Interpretation of these data and the performance trends will be

better assessed as data accumulates over time.
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